Quantitative immunohistochemical analysis of human brain basic fibroblast growth factor, glial fibrillary acidic protein and single-stranded DNA expressions following traumatic brain injury.
Previous studies demonstrated the healing process after traumatic brain injury (TBI), usually at the site or in the area adjacent to the injury, in connection with wound timing. However, the whole brain condition after TBI has not been elucidated clearly. In the present study, we investigated immunohistochemistry of the basic fibroblast growth factor (bFGF), glial fibrillary acidic protein (GFAP) and single-stranded DNA (ssDNA) in the parietal lobe and hippocampus distant from the primary injury site in forensic autopsy cases of TBI (n=174). Characteristic findings were detected with regard to brain compression signs and survival time (ST). Peracute deaths (n=22) had a lower GFAP positivity in the parietal white matter. Fatalities without a brain compression sign (parahippocampal herniation/Duret hemorrhage; n=53) had a lower brain weight without glial loss; however, GFAP positivity in the parietal white matter was decreased during ST of <12h, and glial bFGF positivity was increased at each site in deaths after 12h to 3 days, followed by a delayed neuronal loss after 3 days. Fatalities with a brain compression sign (n=78) showed a higher brain weight, and gradual glial and neuronal losses with an early increase of glial bFGF positivity in the parietal cerebral cortex (ST <0.5h). This was followed by an increase of glial bFGF positivity in other sites (ST, 6-24h), and final decreases of glial bFGF and GFAP positivities with increased neuronal ssDNA positivity in the parietal lobe and hippocampus (ST >3 days), which were detected in earlier deaths despite decompressive craniectomy (ST, 12-60h; n=21). These observations suggest that the combined use of bFGF, GFAP and ssDNA immunohistochemistry can be used to evaluate the severity of damage and response of brain after TBI.